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Curcumin is a well-known pigment derived from the food flavoring turmeric 
(Curcuma longa). It is reported that curcumin posseses anti-tumor, anti-mutagenic, 
anti-inflammatory, anti-oxidation and other pharmacological activities. In the present 
study, we used vanillin as the starting material, synthesized a series of curcumin 
analogues. The structure of the products were identified by NMR and IR. We 
investegated the anti-tumor activity of these compounds by MTT assay, and discussed  
the relationship between the structure of these compounds and their anti-tumor 
activities. 
According to the structure of curcumin and its metabolites, we designed and 
synthesized some compounds containing the structure of α,β-unsaturated ketone, such 
as THC, Dehydrozingerone and Vanilyacetone, and studied the structure-activity 
relationship and the mechanism of inducing tumor cell apoptosis. The results showed 
that the structure of α,β-unsaturated ketone contribute to the anti-tumor activity of the 
compounds, and the activities of apoptosis were in an order of  
Curcumin>Dehydrozingerone>THC>Vanilyacetone. These results indicated that 
α,β-unsaturated ketone structure plays a crucial role in mediating tumor cell apoptosis.  
It was found that the α,β-unsaturated ketone structure down-regulated Bcl-2 
expression level, activated of Bax, and promoted the release of cytochrome c, as well 
as activate of JNK mediated up-regulation of CHOP, which in the end lead to tumor 
cell apoptosis. The α,β-unsaturated ketone, as a Michael acceptor, induced cell 
apoptosis through the mitochondrial pathway and the endoplasmic reticulum stress 













































缩 略 语 
符号                         英文含义                        中文含义 
OD                        optical density                        光密度 
MTT  3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoleliumbromide 四甲基偶氮唑盐 
IC50               half-maximal inhibitory concentration          半数抑制浓度 
DMSO                   Dimethyl Sulfoxide                   二甲亚砜 
PBS                   Phosphate-buffered saline               磷酸缓冲液 
SDS                    Sodium dodecyl sulfate            十二烷基磺酸钠 
PMSF              Phenylmethanesulfonyl fluoride            苯甲基磺酰氟 
NAC                     N-acetyl-L-cysteine           N-乙酰-L-半胱氨酸 
P-TsOH                 p-toluenesulfonic acid               对甲基苯磺酸 
JNK                    c-Jun N-terminal Kinase             氨基末端激酶 
CHOP                 C/EBP Homology Protein            C/EBP 同源蛋白 
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